SUMMARY Echocardiograms from patients with inferior myocardial infarction (IMI) and from patients with asymmetric septal hypertrophy (ASH) or idiopathic hypertrophic subaortic stenosis (IHSS) are sometimes similar, because in both, the ratio of thickness of the ventricular septum (VS) to the thickness of the posterobasal left ventricular free wall (LVFW), both measured in diastole, may be ; 1.3. In order to determine if IMI could be differentiated from ASH/IHSS by the echocardiogram, 10 patients with IMI, 10 patients with ASH and 10 patients with IHSS were studied by echocardiography, left ventricular cineangiography and coronary arteriography. Neither the magnitude of the VS/LVFW nor the VS or the LVFW thicknesses alone distinguished patients with IMI from patients with ASH or IHSS; however, the groups could be distinguished by evaluating additional echocardiographic features which reflect different pathologic anatomy and function. The patients with IMI showed 1) minimal systolic thickening of the LVFW such that the LVFW in systole was less 13 mm; 2) an increase in the VS/LVFW during systole; 3) a ratio of the VS excursion in systole to the LVFW excursion _ 1.0; and 4) a ratio of VS to the systolic diameter of the left ventricular cavity (D,) -0.5. The patients with either ASH or IHSS showed 1) systolic thickening of the LVFW such that the LVFW in systole was greater than 13 mm; 2) a decrease in VS/LVFW in systole; 3) a ratio of the excursion of the VS to the excursion of the LVFW < 1.0; and 4) a VS/D. > 0. The septal-free wall ratio will be increased if there is selective hypertrophy of the VS or selective thinning of the posterobasal LVFW. A healed myocardial infarction is associated with selective thinning of a portion of the heart.13 15 If this thinning occurs at or near the point where the free wall is measured on the echocardiogram, septal-free wall disproportion could result that might be of sufficient magnitude to fulfill
DISPROPORTIONATE SEPTAL HYPER-TROPHY, the anatomic defect characteristic of hypertrophic cardiomyopathy, can be detected from the echocardiogram'-3 if the ratio of the thickness of the ventricular septum (VS) to the thickness of the posterobasal left ventricular free wall (LVFW) is _ 1.3.4 Recently, the specificity of an abnormal septal-free wall ratio has been challenged because it has been detected in association with various cardiac disorders unrelated to hypertrophic cardiomyopathy. 6 12 The septal-free wall ratio will be increased if there is selective hypertrophy of the VS or selective thinning of the posterobasal LVFW. A healed myocardial infarction is associated with selective thinning of a portion of the heart.13 15 If this thinning occurs at or near the point where the free wall is measured on the echocardiogram, septal-free wall disproportion could result that might be of sufficient magnitude to fulfill current criteria for the diagnosis of hypertrophic cardiomyopathy.
This study was undertaken to determine if the echocardiograms from patients with inferior wall infarction resembled the tracings from patients with hypertrophic cardiomyopathy. In the event of such a similarity, we hoped to identify echocardiographic features that could be used to distinguish the two conditions.
Methods
Thirty consecutive adult patients were included in .his study, each of whom had a septal-to-free wall ratio (in diastole) by echocardiography that was 2 1.3 and 2) underwent a right and left heart catheterization, left ventriculography and coronary arteriography. Ten of the 30 patients had asynergy on left ventricular cineangiograms. Each of these 10 patients exhibited inferoposterior asynergy, and one of the 10 patients also had anteroapical asynergy. Each of the patients with inferoposterior asynergy had significant narrowing (> 50% luminal narrowing) of one of the coronary arteries supplying the posterior ventricular wall: the right coronary artery alone (two of 10 patients), the circumflex coronary artery alone (two of 10 patients) or both the right and circumflex coronary arteries (six of 10 patients). There was also significant narrowing of the left anterior descending artery in seven of these patients. Each of the 10 patients with asynergy had a history of systemic hypertension and had sustained a transmural inferior or inferoposterior infarction some time (more than three months before study) in the past. The infarction, in each instance, was associated with some precordial chest discomfort and with the evolution of electrocardiographic changes that were typical for an infarction. At the time of catheterization, three of the 10 patients with asynergy had no evidence for an old myocardial infarction on their resting electrocardiograms.
Ten of the remaining 20 patients who had no asynergy on their left ventricular cineangiogram had evidence of dynamic left ventricular outflow obstruction, i.e., systolic anterior motion of the mitral valve and a systolic murmur which increased with the administration of amyl nitrate and with the straining phase of the Valsalva manuever. These patients were designated as having idiopathic hypertrophic subaortic stenosis (IHSS). Two of the 10 patients with IHSS had significant narrowing of the right and/or circumflex coronary arteries; another two of the patients with IHSS had significant narrowing of only the left anterior descending coronary artery.
The remaining 10 patients with neither asynergy nor dynamic left ventricular outflow obstruction were considered to have asymmetric septal hypertrophy (ASH).4 5 Nine of the 10 patients with ASH had no significant coronary artery disease; one of the 10 had significant narrowing of all three vessels but no asynergy.
The echocardiographic examinations were done in the standard manner'6 with the patient either supine or in the left lateral decubitus position and with the transducer placed in the third or fourth intercostal space just to the left of the sternal border. The The maximal anterior-to-posterior distance that the left side of the VS transverses from end-diastole to endsystole defines the absolute excursion of the VS (VSExc).'6 Similarly, the absolute excursion of the LVFW (FWEXC) is the maximal posterior-to-anterior distance that the leading edge of the endocardium transverses from end-diastole to end-systole."' Both of these excursions were measured at the site where the internal dimensions of the left ventricular cavity are determined. The relative excursion of the VS and LVFW can be expressed by dividing the absolute excursions to form the ratio FWEXC Right and left heart catheterizations were performed on each patient using standard techniques. Biplane left ventriculography was performed with the patient in a 300 right anterior oblique position. Selective right and left coronary arteriography was performed in multiple projections. Significant coronary obstruction was defined as narrowing of lumen of a vessel greater than 50%. Ventricular asynergy was determined by qualitative assessment. Both the angiographic and the echocardiographic observations were agreed to by three observers independently.
Statistical analysis was performed using a t test for unpaired data. Analysis of multiple variance was performed on a PPD9 computer.
Results
All 30 patients in the study had a septal-to-free wall ratio > 1.3, thereby fulfilling criteria for the diagnosis of hypertrophic cardiomyopathy. The echocardiograms show definite differences among the three groups seen ( fig. 1) the patients with infarction and those without infarction (P < 0.005). These parameters were: 1) septal-tofree wall ratio measured in systole, 2) free wall thickness in systole, 3) ratio of septal-to-free wall excursion, and 4) thickness of the septum corrected for Ds. There was little difference among the patients with infarction and those with ASH or IHSS (1.49 0.06, 1.41 ± 0.03 and 1.56 ± 0.03) ( fig. 2 ) in the diastolic septal-free wall ratio. The diastolic septal and posterobasal free wall thicknesses were similar in the patients with infarction and in the ASH patients. The diastolic septal and free wall thicknesses were greater in the patients with IHSS than in the ASH and infarction groups, but there was significant overlap (fig. 3 ). During systole the septal thickness increased from 1.48 0.12 to 1.88 ± 0.20, 1.56 ± 0.13 to 1.86 ± 0.24 and 1.95 ± 0.27 to 2.30 ± 0.37 in patients with inferior infarction, ASH and IHSS, respectively. The posterior free wall increased in systole from 1.0 ± 0.11 to 1.10 ± 0.1 , 1.11 ± 0.1 to 1.78 ± 0.22 and 1.24 ± 0.13 to 1.91 ± 0.19 in patients with inferior infarction, ASH and IHSS, respectively. During systole the septal-tofree wall ratio increased from 1.49 ± 0.06 at enddiastole to 1.67 ± 0.08 at end-systole in patients with inferoposterior infarction, while it decreased from 1.41 ± 0.03 to 1.07 ± 0.07 in patients with ASH, and from 1.56 ± 0.03 to 1.23 ± 0.07 in patients with IHSS.
The septal-to-free wall ratio increased during systole in the patients with infarction because the free wall thickened minimally during systole. Furthermore, patients with infarction could be distinguished from patients with ASH and IHSS by the free wall thickness at end-systole. In all of the patients with infarction this measured less than 13 mm and in all patients with ASH or IHSS the free wall thickness at end-systole exceeded this value (fig. 4) .
The VSEXC was equal to or greater than FWEXC in patients with infarction, but less than FWEXC in all of the patients with ASH and IHSS ( fig. 5) . A ratio of septal-to-free wall excursion was > 1.0 in all patients with infarction and < 1.0 in the patients with ASH or IHSS ( fig. 6 ).
The ratio of septal thickness to systolic cavity diameter was . 0.5 in the 10 patients with infarction but > 0. 5 figure 3 , the free wall thickens normally in ASH and IHSS and minimally in infarction.
Since there is greater systolic thickening of the LVFW of patients with hypertrophic cardiomyopathy than in normal patients or those with concentric hypertrophy4' 22 more normally in the patients with ASH or IHSS. Indeed, although the LVFW thickness was similar between the patient groups in diastole, all of the patients in this report with inferior infarction had a systolic wall thickness < 13 mm, while all of the patients with ASH or IHSS had a systolic free wall thickness > 13 mm. Furthermore, the VS/LVFW ratio was greater in systole than diastole in our patients with inferior infarction. In contrast, the VS/LVFW ratio was greater in diastole than systole in our patients with ASH or IHSS. The relative contribution of the septum and the posterobasal free wall to ejection can be assessed by comparing the excursions of the two walls.2' Following posterior myocardial infarction the excursion of the LVFW is decreased but the septal excursion remains normal. 25 27 In contrast, septal excursion is reduced while the left ventricular posterobasal free
wall excursion is at least normal in patients with hypertrophic cardiomyopathy.24' 28 Therefore, the relative excursion of the septum to free wall should be increased in patients with inferior myocardial infarction and decreased in patients with ASH or IHSS. Indeed, all of the patients in this report with inferior infarctions had a ratio of septal-to-free wall excursion that was . 1, whereas all of the patients with ASH or IHSS had a ratio of septal-to-free wall excursion < 1.
The pathologic anatomy of hypertrophic cardiomyopathy is characterized by a thickened VS and a 1. The effect of electrically induced premature atrial beats (PABs) in mammalian hearts was studied by Cushny in 1897.7 A few years later Wenckebach evaluated the effect of PABs on the sinus rhythm. 8' 9 He postulated that an atrial response to a PAB would be determined by the retrograde and antegrade conduction times between the sinus node (SN) and the atrium and the sinus return cycle.8 Almost six decades later, others utilized the effect of PABs in patients with atrial parasystole to estimate sinoatrial conduction time (SACT).10' 11 Based on this previous work, Strauss et al. proposed the use of programmed PABs to estimate the SACT. 12 In this study we report a new, simpler method for the estimation of SACT which utilizes constant atrial pacing (AP) instead of the PABs.
Materials and Methods
Twenty patients with sinus rhythm were studied during diagnostic electrophysiologic studies. The SACT was measured by the two methods: the method of Strauss et al. (SM) and the new method (NM), which is described below. The patients ranged in age from 30-75 years, with a mean age of 57.8 years (table  1) . The sinus cycle length was >1000 msec in three (cases 11, 16 and 19), and was <1000 msec in 17 CIRCULATION 706 
